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Objective: The ultrasonic scalpel is a surgical shear that uses high-frequency mechanical energy to enable
simultaneous vessel sealing and tissue coagulation at the same time. We conducted a prospective study
to compare the outcome of total thyroidectomy using the ultrasonic scalpel versus the device Ligasure in
terms of safety, operative time, overall drainage volume, complications, hospital stay.
Methods: Between January 2008 and December 2013,400 patients (260 women, 140 men; mean age 46
years) undergoing thyroidectomy were randomized into two groups: group A, where Ultracision were
used, and group B, where the Ligasure device was used.
Results: There was no signiﬁcant differences between the two groups in terms of age, gender, indication
for thyroidectomy, thyroid gland weight and diameter, histopathologic diagnosis, preoperative and
postoperative serum calcium levels, postoperative complications and reoperative thyroid surgery, time of
operation and amount of drainage.
Conclusions: The ultrasonic scalpel and the Ligasure ares safe, effective, useful, and time-saving alter-
native to the traditional suture ligation technique for thyroid surgery. They simpliﬁed total thyroidec-
tomy, eliminating the need for clamp-and-tie maneuvers while achieving efﬁcient hemostasis.
© 2014 Published by Elsevier Ltd on behalf of Surgical Associates Ltd.Total thyroidectomy (TT) is the most performed operation in
endocrine surgery, representing the most appropriate therapeutic
choice for the surgical treatment of many thyroid disorders [1,2].
Being the thyroid a richly vascularized organ, the control of
hemostasis is a priority to avoid also hard complications such as
bleeding, laryngeal nerve palsy and hypoparathyroidism [3,4].
An exhaustive hemostasis makes it possible to prevent blood
loss and bleeding in the operating ﬁeld, allowing a good view of the
operating ﬁeld and thus signiﬁcantly reducing the possibility of
potential lesions of the parathyroid glands and laryngeal nerves, as
well as potential dangerous post-operative bleeding. Hemostasis
obtained with traditional methods, such as clamp and tie, use of
clips or electrocautery, ﬁbrin glue, is time consuming and carry the
risk of knot slipping, dislodgment and thermal damage [5e7].
Recently, innovative vessel sealing devices have been recom-
mended in order to give a valuable contribution in terms of accu-
racy of hemostasis, reducing of operative time and postoperativeond University of Naples, Via
cimo).
f of Surgical Associates Ltd.pain, safety, knowing that the reduction of surgical times is a ne-
cessity in terms of cost effectiveness [8e10].
The ultrasonically activated shear is among the ﬁrst devices for
surgical simultaneous cutting and tissue coagulation which allows
to obtain dissection and hemostasis by direct application of ultra-
sound and allows minimally invasive surgical procedures with
minimal lateral thermal spread and, thus, minimal adjacent tissue
destruction [11].
Ultrasonic shear is a really innovative device for many aspects
and it is already widely used in laparoscopic surgery implying
surgical time-saving and low incidence of complication rates
[12e14].
The ﬁrst reference about the use of the ultrasonic scalpel in
thyroid surgery dates back to 2000 [15]. Then numerous studies
have conﬁrmed the validity of this innovative technology
[5,6,16e26].
Moreover, during the last ten years, on the based-experience of
the surgeons who used the ultrasonic scalpel, both ergonomic and
technical changes were made to improve the dissection and he-
mostasis of tissue [18,27,28].
Another device used in the studywas the Ligasure Bipolar Vessel
Sealing System, an electrosurgical radiofrequency device with
Table 1
Comparative preoperative data.
Total Group A Group B
Number of patients 400 200 200
Media age (years) 46 (16e70) 44 47
Male patients 140 80 60
Female patients 260 125 135
Preoperative calcium level (mg/dl) 9 9.3 9.3
Benign diseases 324 164 160
Malign diseases 76 36 40
Table 2
Histopathologic diagnosis.
Total Group A Group B
Multinodular goiter 268 135 133
Hashimoto thyroiditis 40 22 18
Basedow disease 16 7 9
Papillary cancer 62 28 34
Follicolar cancer 14 8 6
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the vessels.
The aim of the studywas to evaluate the use of ultrasonic scalpel
in thyroid surgery compared to the bipolar electrothermal coagu-
lation in a signiﬁcant number of patients (400). We conducted a
prospective study to identify particularly: analysis of complications,
surgical time, overall drainage volume and duration of the hospital
stay [29].
1. Materials and methods
Between January 2008 and December 2013, 650 patients, with
thyroidal disease requiring surgical treatment, were selected and
400 of themwere enrolled in our study. Some of the reasons of the
exclusion of the patients enrolled in the study were: age over 70
years, need for central or lateral compartment lymphadenectomy,
recurrent goiter, previous neck irradiation or radioiodine ablation.
The 400 patients undergoing total thyroidectomy (TT) gave
informed consent to the study and they were divided into 2 groups
(A and B) of 200 patients.
In group A patients underwent TT with the ultrasonic scalpel
(Harmonic Ace/Focus) while in group B patients underwent TT with
Ligasure (Precise/Small Jaw). Ligatures on all vessels including the
superior thyroid artery, were performed with these two devices.
Surgical technique requires MIT (Minimally Invasive Thyroidec-
tomy) approach (3e5 cm incision) in presence of a nodule between
35 and 50 mm and/or thyroid total volume between 30 and 80 ml.
In presence of thyroid volumes greater than 80 ml and/or a thyroid
nodule larger than 50 mm, high risk carcinoma CT (Conventional
Thyroidectomy) performed through incision greater than 5.5 cm
was indicated. After division of the platysma, the cervical linea alba
is opened without division of the strap muscles. The thyroid lobe is
dissected progressively from the strap muscles. After identiﬁcation
of the recurrent laryngeal nerve and parathyroid glands, the
vascular pedicles of the thyroid lobe are ligated with the Harmonic
Ace/Focus or Ligasure Precise/Small Jaw and the thyroid lobe is
removed. After a check for hemostasis, a drainwas always placed in
the thyroid bed as part of the study protocol, in order to quantify
blood loss during the ﬁrst 24 h. The cervical linea alba and platysma
are sutured with absorbable sutures and the skin is closed by an
intracutaneous running suture.
Pre-operative data regarding age, gender, preoperative serum
calcium and thyroid pathology were prospectively collected .The
duration of surgery was estimated in minutes from skin incision to
skin closure. The postoperative evaluation included analysis both of
complications (laryngeal nerve palsy, hypoparathyroidism, blood
loss, hematoma, seroma, wound infection) and the features of the
pre and post-surgery parameters (size of the thyroid specimen,
postoperative serum calcium levels, overall drained, painmedica-
tions e paracetamol e, histopathologic diagnosis, reoperations,
length of hospital stay, ﬁnal outcome). Serum calcium levels were
monitored on the 12, 24, 48 h postoperatively and patients were
discharged between the 2nd and 4th post-operative day. Statistical
analysis were performed using dedicated statistical software (SPSS,
version 17.0); unpaired T test and Fischer's exact test with a two
sided P value <0.05 were used when appropriated.
2. Results
We performed 400 TT, 200 by the means of Harmonic (Group A)
and 200 by the means of Ligasure (Group B). The comparative pre-
operative data between the two groups are shown in Table 1. His-
tology revealed a benign disease in 334 cases (multinodular goiters,
Hashimoto's thyroiditis, Basedow disease) and in 76 cases malig-
nancy (papillary and follicular carcinoma)(Table 2). There were nosigniﬁcant differences between the two groups regarding age, sex,
serum calcium values pre-and post-surgery, reoperations, weight
and diameter of the thyroid specimen, ﬁnal histopathologic diag-
nosis. With regard to operative time the average value of the group
A was not signiﬁcantly lower (65 ± 16 min) than group B
(75 ± 11min) (P 0.27). The amount of drainage was similar: group A
50 ± 20 cc, group B 55 ± 25 cc (P 0.32).
The average hospital stay was similar in group A and group B
(2.3 days) (Table 3). Incidence of complications did not differ
signiﬁcantly in each groups: in Group A two patient (1%) with
recurrent transient paralysis, regressed over 6e8 weeks, one pa-
tient (0.5%) reoperated for incurred bleeding during the ﬁrst 6 h
post-surgery; transient hypocalcaemia has been observed in 36
(18%) patients of whom 18 (9% of total) asymptomatic, however
normalized in 3 months by medical therapy with oral calcium and
vitamin D.
In group B, the incidence of recurrent transient paralysis was 2%
with only one deﬁnitive paralysis (0.5%). Incidence of transient
hypocalcemia was 20% (40 patients); 10 asymptomatic patients
(5%) regressed with oral calcium supplements and vitamin D ana-
logues supplements in the next 4 months. Only one patient
developed deﬁnitive hypocalcemia (0.5%) There were no infections,
the seromas and hematomas were resolved by conservative treat-
ment (Table 4).3. Discussion
Technological innovation allowed us to use ultrasonic mechan-
ical energy to improve the methods of dissection and coagulation,
thereby facilitating the surgical act in terms of adequacy of he-
mostasis and reduction of operative times [22e30]. The ultrasoni-
cally activated shear is a device using high frequency ultrasonic
energy to be able to determine a coagulative seal of the vessels and
of the tissue with a cut in correspondence of the point of impact at
55.5 kHz, with temperatures below 100 which lead to a reduced
thermal damage on adjacent tissues [18,30,31]. In thyroid surgery
several studies have shown that the use of ultrasonic scalpel is safe
and effective [16,17,19e-21]. The ultrasonic scalpel, in fact,
compared to the traditional technique, provide beneﬁts at several
levels: for the patient, for the surgeon and for the healthcare facility
where it is used. In particular, the literature conﬁrms there is less
blood loss (45%) [30], less postoperative pain (40.5%) [8,32],
lower consumption of pain medication (38%) [20], less drainage
Table 3
Postoperative evaluation.
Total Group A Group B P
Number of patients 400 200 200
Operative time (min) 74 ± 6 65 ± 16 min 75 ± 11 min NS
Postoperative calcium level (mg/dl) 8.6 8.4 8.3 NS
Drained volume 50 ± 25 cc 50 ± 20 cc 55 ± 25 cc NS
Paratormone postoperative (GR) 3 3.5 2.5 NS
Hospital stay (days) 2.3 2.3 2.3 NS
Reoperation 1 1 0 NS
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reduction in operative time (47% on average) [8,14], rapid and
effective hemostasis with minimal tissue damages, a signiﬁcant
reduction of time also in terms of use of the operating room
(24 min) [8,19], reducing use of economic resources by the
medical institution [19]. The suggestions for using of ultrasonic
scalpels initially were for vessels not exceeding 3 mm. The tech-
nological development with provided and ergonomic tools has led
to the use on vessels up to 5 mm in diameter offering a precise and
accurate surgical dissection, such as the thyroid surgery, with a
great saving of surgical times [8,13,27]. Lateral thermal damage is
limited up to 2 mm beyond the tissue grasped within the forceps of
the device [6]. This is an important property in thyroid surgery
because it allows safe vascular ligation with minimal risk for
damage to the recurrent laryngeal nerve, the external branch of the
superior laryngeal nerve, and the parathyroid glands. Moreover
there have been several studies that prove the safety and efﬁciency
of the this device for the superior thyroid artery [32e37]. The main
advantage of device Ligasure are related to high current with low
voltage output and less thermal spread. The hemostatic mechanism
works applying a calibrated amount of energy, causing a biologic
seal which closes tightly the vessels up to 7 mm of diameter. Pergel
[38] investigate the effect of the use of Ligasure or of a ligation in
the vicinity of the recurrent laryngeal and parathyroid glands on
postoperative complications. No permanent hypocalcemia or
recurrent laryngeal nerve injury developed in any of the patients in
the two groups. Glover [39] in 872 total thyroidectomy compared
the Ligasure Precise and the Ligasure Small Jaw: There was no
signiﬁcant difference in the incidence of any complication (hema-
toma, temporary/permanent hypoparathyroidism or temporary/
permanent recurrent laryngeal nerve injury). Chang [40] in 1935
consecutive patients underwent total thyroidectomy (1163 using a
sutureless technique with Ligasure or Ultracision) observed no
difference in post-operative complications but mean operative time
signiﬁcantly lower in the sutureless group. Lang [41] in a systematic
review of the literature (8 studies with 963 patients) observed
reduction of volume of blood loss and operating time in the Har-
monic Scalpel group compared to the Ligasure group. The clinicalTable 4
Surgical complications.





Number of patients 400 200 200
Haemorragia 1 (0.25) 1(0.5) 0 NS
Seroma 10 (2.5) 6 (3) 4 (2) NS
Hematoma 4 (1) 2 (1) 2 (1) NS
Wound infection 0 0 0 NS
Transient hypocalcaemia 76 (19) 36 (18) 40 (20) NS
Transient recurrent
nerve palsy
6 (1.5) 2 (1) 4 (2) NS
Deﬁnitive hypocalcaemia 1 (0.25) 0 1 (0.5) NS
Deﬁnitive recurrent
nerve palsy
1 (0.25) 0 1 (0.5) NSsigniﬁcance ot these ﬁndings remained questionable because the
overall mean difference appeared small. Kwak [42] in 832 patients
who required thyroidectomy for papillary thyroid cancer random-
ized in two groups treated with harmonic Scalpel or Ligasure Pre-
cise observed no statistically signiﬁcant difference in the operative
times, postoperative transient hypoparathyroidism and permanent
recurrent laryngeal nerve injuries. Zarebczan [34] in 231 patients
observed no difference in the rate of complications between Har-
monic and Ligasure but reduction of operative time in the Har-
monic Scalpel group. Bove [43] in a retrospective case-matched
study about effectiveness and outcome in 240 total thyroidectomy
of the Harmonic Focus and Ligasure Precise observed a signiﬁcant
reduction of the operative time with Harmonic Focus with no sta-
tistically differences in postoperative complications. Dionigi [44] in
a total of 182 consecutive patients scheduled for open thyroidec-
tomy with Focus shear and Ligasure LF demonstrated only signiﬁ-
cantly lower early postoperative levels of PTH in the Focus group.4. Conclusion
About the technical feature we found that the use of Ultrasonic
scalpel and Ligasure is effective both in the hemostasis of the all
vessels and in dissection at the course of the laryngeal nerves,
respecting the safety margins, and Berry's and Gruber's ligaments.
Keep in mind that heat loss irradiates around the area of synthesis
for about 3 mm, so with a remarkable advantage over the high
temperatures achieved with mono- or bipolar electrocautery,
especially near to the recurrent nerve, to the external branch of the
superior laryngeal nerve, to the parathyroid glands.
Also important is the correct use of the Ultrasonic Scalpel since
the temperature may rise above 100 in case of prolonged activa-
tion (over 10 s) or high frequency use (levels 4 and 5). However
keeping the correct parameters and precautions, such low power
setting (level 3), short application time (less than 10 s) and an
suitable distance from structures to be preserved (3e5 mm), the
tool grants a safe and efﬁcacy use [32,33].
The detected complications (transient recurrent palsy, transient
hypoparathyroidism) were similar in both the groups, in line with
the literature data [12,13,34]. Nowadays operative time is perhaps
the most signiﬁcant feature in all comparative studies, demon-
strating the real advantage of using a system of hemostasis and
dissection alternative to traditional ones. Moreover, the reduction
of operative times might allow to decrease operating room occu-
pancy costs. Probably the only disadvantage of device is the cost of
the single-use devices.
Other studies analyzing and comparing costs, conﬁrm that the
expenditure for the device can be easily amortized if surgical
operative times will be saved, provides a better and greater utili-
zation of operating rooms, increases the number of programmable
surgical procedures in the same surgical session and reduces the
anesthesia costs, pain medication and hospital stay and eliminates
the cost of clips and suture ligation, therefore decreasing the overall
hospital costs [8,9,11,36,37,45].
In conclusion, our study demonstrated no signiﬁcant difference
in the rate of postoperative morbidity associated with these two
different energy based devices used.5. Riassunto
Il bisturi ad ultrasuoni e tra i primi dispositivi chirurgici per
taglio e coagulazione che consente di ottenere simultaneamente
dissezione ed emostasi mediante applicazione diretta degli ultra-
suoni e che permette di effettuare manovre chirurgiche poco
invasive e nel rispetto dei tessuti da trattare.
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bisturi ad ultrasuoni in chirurgia tiroidea rispetto all'utilizzo di un
altro device, il coagulatore Ligasure in un signiﬁcativo numero di
pazienti (400). Abbiamo condotto uno studio prospettico per
identiﬁcare soprattutto: analisi delle complicanze, dei tempi chir-
urgici, della entita del drenato e della durata della degenza.
Tra Gennaio 2008 e Dicembre 2013 sono stati selezionati 650
pazienti con patologia tiroidea che richiedevano un trattamento
chirurgico e di questi 400 sono stati arruolati nel nostro studio.
Nel gruppo A i pazienti sono stati sottoposti ad intervento
chirurgico di tiroidectomia totale con Ultracision (/Harmonic Ace/
Focus); nel gruppo B i pazienti sono stati sottoposti ad intervento
chirurgico di tiroidectomia totale utilizzando il device Ligasure
(Precise/Small Jaw).
Abbiamo valutato tutti i dati raccolti con indagine statistica (P
value), considerando non signiﬁcativi (NS) quelli in cui P > 0.05.
Per quanto riguarda i tempi chirurgici il dato medio della durata
dell'intervento e' stato simile (65minuti nel gruppo A, 75minuti nel
gruppo B).
Le complicanze osservate (paralisi ricorrenziale transitoria e
deﬁnitiva, ipoparatiroidismo transitorio e deﬁnitivo) sono state
percentualmente simili nei due gruppi osservati, in accordo con i
dati riportati in letteratura.
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